KURT SCHUNKE, BERND BUCHHOLZ, DIETER PALM & 
GERHARD BRUNS, citizens of Germany, whose residence and post office 
addresses are Petershager Weg 12, 32427 Minden, Germany; Bossel 7, 
32369 Rahden, Germany; Nordstrasse 56a, 33824 Werther, Germany; and 
Straussweg 2, 31675 Buckeburg, Germany, respectively, have invented certain 
new and useful improvements in a 



ADJUSTMENT DEVICE 



of which the following is a complete specification: 



ADJUSTMENT DEVICE 



CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] This application is a continuation of prior filed copending PCT 
International application no. PCT/EP02/03838, filed April 6, 2002, on which 
priority is claimed under 35 U.S.C. §120, the disclosure of which is hereby 
incorporated by reference. 

[0002] This application claims the priority of German Patent Application, 
Serial No. DE 201 07 325.0, filed April 27, 2001, pursuant to 35 U.S.C. 119(a)- 
(d), the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates to an adjustment device, in particular 
for use with adjustable flap valves. 

[0004] An adjustment device of a type involved here finds application 
especially in heating, air-conditioning and ventilation systems for opening and 
closing a control element of a flap valve. The respective adjusting movement 
depends hereby on the intended purpose. For example, in case of fire, it may be 
necessary to open or close the flap valves, whereby it is demanded that the 
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pivoting movement of the control element should not be assumed by the drive 
motor but by an energy storage member, such as a tensed spring, so as to 
ensure execution of the necessary movement, even when the drive motor fails to 
operate as a consequence of external impacts, e.g. elevated temperature.. The 
energy storage member is hereby biased when the control element is moved 
from the base position into the operative position that is normally assumed by the 
control element. It may, however, also be necessary to move the control element 
into different positions at short intervals in response to a change in temperature. 
These types of drives are called spring-return mechanisms. 

[0005] Adjustment devices of the type involved here are typically installed 
in narrow spaces so that their compactness becomes an issue. 

[0006] Oftentimes it is desired to ascertain the position of the control 
element or of a component of the drive train, or there may be a need to allow a 
movement of the control element or of a component of the drive train to a 
particular position. This is typically implemented by means of a recorder which is 
part of the adjustment device. Examples of recorders include a potentiometer or 
a variable resistor. In conventional adjustment devices, the potentiometer has a 
control member which is linked to a component of the drive train or to the control 
element via a respective gear mechanism or similar drive block. This approach 
results in an undesired increase in the number of components. Moreover, it is 
unavoidable that a gap between gear wheels or an elastic deformation of 



2 



components adversely affects the outcome. 

[0007] It would therefore be desirable and advantageous to provide an 
improved adjustment device which obviates prior art shortcomings and which is 
compact in structure, while yet being reliable in operation. 

SUMMARY OF THE INVENTION 

[0008] According to one aspect of the present invention, an adjustment 
device for adjusting a control element of a flap valve in heating, ventilating and 
air-conditioning systems, comprising a drive motor, a drive train in driving 
relationship with the drive motor, said drive train having an output member which 
is connected to a control element to be adjusted, and a recorder for recognizing 
and/or adjusting a position of the control element and/or a component of the drive 
train, said recorder having a control member which is directly connected in form- 
fitting engagement with the output member of the drive train. 

[0009] The present invention resolves prior art shortcomings by directly 
coupling the control member of the recorder with a movable component of the 
drive train. As a result, the need for pins and bolts is eliminated and the number 
of gear wheel can also be reduced, so that the component number is minimized 
and the risk of a clearance between or elastic deformation of interacting 
components is also minimized. In addition, the minimum number of components 
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leads to an extremely compact construction so that the field of application is 
greatly expanded. Suitably, the control member of the recorder is linked to the 
output member of the drive train. Thus, the recorder can be arranged in close 
proximity of the control element to be adjusted as the driving relationship 
between the output member of the drive train and the control element requires 
only few components. The output member of the drive train and the control 
member of the recorder can be connected in a form-fitting engagement. This can 
be implemented by providing the output member with at least one bore for snug 
engagement of a respective stem of the recorder. Of course, the reverse 
configuration is conceivable as well, i.e., the output member of the drive train has 
a stem for engagement in a bore of the control member of the recorder. 

[0010] According to another feature of the present invention, the output 
member of the drive train may be formed as a tooth segment in which a hollow 
shaft is received which is formed with an internal profile for connection with the 
control element. 

[0011] According to another feature of the present invention, the recorder 
may be a potentiometer of ring-shaped or segment-shaped configuration. 
Suitably, the potentiometer surrounds the shaft about a respective angle in 
proximity of the output member. 
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BRIEF DESCRIPTION OF THE DRAWING 



[0012] Other features and advantages of the present invention will be 
more readily apparent upon reading the following description of currently 
preferred exemplified embodiments of the invention with reference to the 
accompanying drawing, in which the sole FIG. 1 shows an exploded view of an 
adjustment device according to the present invention. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



[0013] The depicted embodiment is to be understood as illustrative of the 
invention and not as limiting in any way. It should also be understood that the 
drawings are not necessarily to scale and that the embodiments are sometimes 
illustrated by graphic symbols, phantom lines, diagrammatic representations and 
fragmentary views. In certain instances, details which are not necessary for an 
understanding of the present invention or which render other details difficult to 
perceive may have been omitted. 

[0014] This is one of four applications all filed on the same day. These 
applications deal with related inventions. They are commonly owned and have 
same inventive entity. These applications are unique, but incorporate the other 
by reference. Accordingly, the following U.S. patent applications are hereby 
expressly incorporated by reference: "Electromotive Adjustment Device", 
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"Adjustment Drive" and "Electromotive Servo Drive", respectively. 

[0015] Turning now to FIG. 1, there is shown an exploded view of an 
adjustment device according to the present invention, generally designated by 
reference numeral 1, for adjusting a control element of a flap valve in heating, 
ventilating and air-conditioning systems. The adjustment device 10 includes a 
gear mechanism to define a drive train and a drive motor 30 in driving 
relationship to the gear mechanism which is comprised of a plurality of gear 
wheels 10, 11, 12, 13 intermeshed with one another in such a manner that a 
rotation speed of the drive motor 30 is reduced. The gearwheels 10, 11, 12, 13 
are supported by a carrier 14 which is disposed in a housing (not shown). 

[0016] The gear wheel 12 is of double gear wheel construction and 
includes a gear wheel portion 12a and a gear wheel portion 12b. The gear 
wheel 13 is configured as a tooth segment and constitutes the output member of 
the drive train. The gear wheel 13 has a polygonal bore in which a hollow 
shaft 15 of complementary configuration is fitted. The hollow shaft 15 is 
circumscribed by a recorder 16 to display the respective position of the control 
element. An example of a recorder 16 used here is a segmental potentiometer 16 
which is connected in form-fitting engagement with the gear wheel 13 and 
provided for determination or adjustment of a position of the control element. The 
potentiometer 16 is incorporated in a control loop and has a control member in 
the form of a stem 16a for engagement in one of four bores 13a in the gear 
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wheel 13 (only three bores 13a are visible here). As the potentiometer 16 rotates 
in response to a rotation of the gear wheel 13, the resistance changes and a 
commensurate voltage signal of 0 to 10 volt is generated that is proportional to 
the rotation position of the stem 16a. Operation of the potentiometer 16 is 
generally known to the artisan and not described in more detail for the sake of 
simplicity. 

[0017] As a result of its direct linkage with the gear wheel 13 as output 
member of the drive train, the potentiometer 16 can be disposed in proximity of 
the control element to be adjusted so that any inaccuracy as a result of an elastic 
deformation, if encountered at all, is negligible. 

[0018] In the assembled state, the smaller gear wheel portion 12b of the 
gear wheel 12 is in mesh with the teeth of the gear wheel 13. On its side distal to 
the gear wheel portion 12b, the gear wheel 12 is formed with a pin (not shown) 
for insertion in an anchoring bore 17 on the carrier 14. FIG. 1 further shows a 
control board 18 which is formed with four bores 19 for engagement with four 
post 20 connected to the carrier 14. The gear wheels 10, 11 are disposed on an 
the underside of the carrier 14, whereby the gear wheel 10 includes a freewheel. 
In general, as viewed from the drive motor 30, a gear wheel with greater partial 
circle diameter is always in mesh with a gear of smaller partial circle diameter to 
realize a greatest possible gear reduction. 
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[0019] The adjustment device 1 can be used as safety element for 
buildings, in which case all functional elements should be made of a 
temperature-resistant material, e.g. steel or non-ferrous heavy metal. 

[0020] While the invention has been illustrated and described in 
connection with currently preferred embodiments shown and described in detail, 
it is not intended to be limited to the details shown since various modifications 
and structural changes may be made without departing in any way from the spirit 
of the present invention. The embodiments were chosen and described in order 
to best explain the principles of the invention and practical application to thereby 
enable a person skilled in the art to best utilize the invention and various 
embodiments with various modifications as are suited to the particular use 
contemplated. 

[0021] What is claimed as new and desired to be protected by Letters 
Patent is set forth in the appended claims and includes equivalents of the 
elements recited therein: 
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